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How to form 
close-in gas giants?

Santerne et al 2016

Dawson & Johnson 2018



In-situ gas accretion IS possible
in the vicinity of the central star 

e.g., Bodenheimer et al 2000, Batygin et al 2016



Basic hypothesis 
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: the occurrence rate distribution 
of close-in giant planets

Tanigawa & Ikoma 2007

the occurrence rate ~ gas accretion onto planets



Disk model 

Ruden & Lin 1986



Disk model 

Ruden & Lin 1986

Opacity comes from Table of Bell et al 1997 



Results 
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Results 

Salvesen et al 2016

Bai 2013
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Implication 

Okuzumi et al 2014



Implication 

Stellar dipole fields Disk fields

Okuzumi et al 2014



Summary

• The origin of close-in giant planets is still unclear

• The occurrence rate distribution has some intriguing 
structure

• Developed the simple, semi-analytical model, focusing on 
gas accretion onto protoplanets

• The gas surface density traces the occurrence rate - it 
increases with increasing the distance from the central 
star

• The occurrence rate distribution may trace the magnetic 
field profile - stellar dipole fields dominate at r < 0.1 au 
and the large scale field may be important at r > 0.1 au

Hasegawa et al, submitted ApJL


